TITLE: High Efficiency Water Valve for Washing Appliance 

BACKGROUND OF THE INVENTION 

This invention relates to a high efficiency water valve 
for washing appliances. 

Currently many washing machines use highly complicated 
electrical controls for controlling and changing the 
temperatures of the water within the washing appliance. This 
expensive and complicated electronic equipment is currently 
necessary in order to achieve high efficiency ratings for the 
appliance from the standpoint of water consumption and energy 
consumption. 

Therefore, a primary object of the present invention is 
the provision of an improved apparatus and method for 
achieving high efficiency ratings on a clothes washer without 
utilizing expensive and complicated electronic equipment. 

A further object of the present invention is the 
provision of an improved method and apparatus for delivering 
water of varying temperatures to a washing machine which 
achieves a high energy efficiency and a low water 
consumption. 

A further object of the present invention is the 
provision of a high efficiency water control valve which 
comprises a three valve assembly designed with specific flow 
rates for each port in the ratios of 1.0 for the hot water 
valve, 2.08 to 3.64 for the first cold water valve, and .25 
to .36 for the low cold water valve. 

A further object of the present invention is the 
provision of a high efficiency water valve for washing 
appliance which achieves hot water temperatures of from 115° 
to 120° Fahrenheit, warm water temperatures from 75° to 82.5° 
Fahrenheit, and cold water temperatures approximately 60° or 
colder. 

A further object of the present invention is the 
provision of a high efficiency water valve for washing 



appliance which adjusts water levels from 8.25 gallons for a 
minimum sized wash to 19 gallons for a maximum size wash. 

A further object of the present invention is the 
provision of an improved high efficiency water valve for 
washing appliance which is efficient in operation, economical 
to manufacture, and durable in use. 

BRIEF SUMMARY OF THE INVENTION 

A water valve for introducing water of different 
temperatures into a washing appliance comprises a valve body 
having a hot water inlet and a cold water inlet adapted to be 
connected to separate sources of hot and cold water 
respectively. The valve body also includes an outlet. The 
valve body further includes a hot water valve, a cold water 
valve, and a low cold water valve. The hot water valve is 
movable from an open position for delivering hot water from 
the hot water inlet to the outlet to a closed position for 
preventing delivery of hot water from the hot water inlet to 
the outlet. The cold water valve is movable from an open 
position for delivering cold water from the cold water inlet 
to the outlet. The low cold water valve is movable from an 
open position for delivering cold water from the cold water 
inlet to the outlet at a second rate less than the first 
rate. It is also movable to a closed position preventing 
delivery of cold water from the cold water inlet to the 
outlet. Three prime movers including a hot prime mover, a 
cold prime mover and a low cold prime mover are connected to 
the hot, cold, and low cold water valves respectively. The 
prime movers independently move the hot, cold, and low cold 
water valves between their respective open and closed 
positions . 

A controller is provided for actuating the hot, cold, 
and low cold prime movers independently of one another to 
selectively move the hot, cold and low cold valves to at 
least the following conditions: 

A. The hot and low cold valves are in their open 
positions and the cold valve is in the closed 



position to cause a first temperature of water to 
exit from the outlet. 

B. The hot, cold and low cold valves are all in their 
open positions to cause a second temperature of 
water lower than the first temperature to exit from 
the outlet. 

C. The cold and low cold valves are in their open 
positions and the hot valve is in its closed 
position to cause a third temperature of water 
lower than the first and second temperatures to 
exit from the outlet. 

Preferably the three prime movers may be solenoids, but 
other types of prime movers may be used without detracting 
from the invention. 

The first temperature is preferably between 115° and 
120° Fahrenheit. The second temperature is preferably 
between 75° and 82.5° Fahrenheit and the third temperature is 
preferably approximately 60° Fahrenheit. 

The preferred ratios are respectively: 1.0 units for the 
hot valve, 2.08 to 3.64 units for the cold valve and .25 to 
.36 for the low cold valve. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a partial perspective and partial schematic 
view of the valve used in the present invention. 

Figure 2 is a^ more detailed schematic view of the valve. 

Figure 3 is a table showing the various conditions of 
the three valves and showing the outlet temperatures achieved 
as well as the flow rates achieved with each valve. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings the numeral 10 generally 
designates a water valve assembly used in the present 
invention. This valve assembly is manufactured by the 
Control Division of Eaton Corporation, Carol Stream, Illinois 
and is designated as an N-57 Valve. 



Valve assembly 10 includes a hot water inlet 12 which is 
connected to a hot water source 14. Preferably the hot water 
source produces water of a temperature no greater than 135° 
Fahrenheit. Valve assembly 10 also includes a cold water 
inlet 16 which is connected to a cold water source 18 
providing cold water at or about 60° Fahrenheit. The valve 
assembly 10 includes a water outlet 20 which is connected to 
a washing appliance 22, and specifically is adapted to 
provide water to a washing tub 24 within the washing 
appliance 22. 

Valve assembly 10 includes a hot water solenoid 26 which 
is connected to a hot water valve 28 shown schematically in 
Figure 2 . Valve assembly 10 also includes a cold water 
solenoid 30 connected to a cold water valve 32, and a low 
cold water solenoid 34 connected to a low cold water valve 
36. 

Each of the valves 28, 32, 36 is movable from a closed 
position such as shown in Figure 2 to an open position 
providing water flow to the outlet 20. The valve assembly 10 
should be able to function within a pressure range of 3 0 to 
100 PSI and should be capable of delivering 3.5 to 6.0 
gallons per minute under those pressures. Assuming that the 
hot water source temperature is approximately 135° and the 
cold water source is approximately 60° , the conditions and 
results shown in the chart of Figure 3 can be achieved. A 
hot water temperature of 115° to 12 0° Fahrenheit can be 
achieved by having the hot water valve 28 in its on position, 
the cold water valve 3 2 in its off position, and the low cold 
water valve 3 6 in its on position. A warm water condition of 
approximately 75° to 82.5° Fahrenheit can be achieved by 
having all three valves 28, 32, 36 in their on position. A 
cold water condition can be achieved by having the hot water 
valve 28 in its closed position and having the cold water 
valve 32 and the low cold water valve 3 6 in their open 
positions . 

The chart of Figure 3 also shows the flow rate ratios 
between the hot water valve 28, the cold water valve 32, and 
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the low cold water valve 36. This ratio is 1 for the hot 
water valve 28, 2.08 to 3.64 for the cold water valve 32, and 
.25 to .36 for the low cold water valve 36. An electrical 
controller 38 is connected to each of the three solenoids 26, 
30, 34 for selectively energizing various combinations of 
those solenoids to achieve the results shown in Figure 3 . 

It has been found that the use of the above valve in a 
top loading washing machine can achieve a maximum wash water 
level of 19 gallons and a minimum wash level of 8.25 gallons, 
and can achieve an energy efficiency and water consumption 
efficiency which meets industry standards for high efficiency 
washing machines. This is achieved with a simple three way 
valve system having a simple electronic controller as 
contrasted with the highly complicated and expensive 
electronic controls that are required in prior art systems. 



S In the drawings and specification there has been set 



forth a preferred embodiment of the invention, and although 
specific terms are employed, these are used in a generic and 
descriptive sense only and not for purposes of limitation. 
Changes in the form and the proportion of parts as well as in 
the substitution of equivalents are contemplated as 
circumstances may suggest or render expedient without 
departing from the spirit or scope of the invention as 
further defined in the following claims. 
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